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(54) IMAGE PROCESSING METHOD, IMAGE PROCESSING APPARATUS AND 
RECORDING MEDIUM 



(57)Abstract: \mwf-^ 
PROBLEM TO BE SOLVED: To provide an image 
processing method, an image processing apparatus 
and a computer readable/writable recording medium 
for suppressing noise in a digital image without 
causing an unpleasant unevenness due to the noise or 
an unnatural artifact or the like. 

SOLUTION: Smoothing and edge detection are applied 
to original image data, the edge and noise intermingled 
image data of an object are found from the obtained 
smoothed image data, a noise weighting coefficient is 
obtained from edge emphasis data obtained by the 
edge detection, noise data are obtained from the 
weighting coefficient and the intermingled image data, 
a noise suppression distribution function denoting the 
spread of noise suppression is set, convolution 
integral is applied to this function and the noise data 
to calculate the noise suppression distribution, a 
noise suppression component is obtained by 
multiplying the noise suppression distribution by the 
noise data and the component is magnified and subtracted from the original image to obtain 
processed image data so as to solve the problems above. 
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(57) [fift] 

[hub] y-f xiz&ttfczz.tsz^&mtiT-ry t 
y-r x«nwofcj&©iiM»ftia*ffi. s«*5^tX3>ti 

t y -r ^©jBftBfkx-^ x * v^WT**fc 
x-y ^g^-^fr 6 y -f X<&S*ffrM-fMK£#, 

— y<x»M0jE#0£*-ry-fX«iiH$j- 
#«*s»3tb. ci©H»<t±aEy-f Xx-^t©** 
a*»»*ff«r>y'fx»W4j-***au, y-r 
x#PfW#* (c±ih y Xt- * * SBtx y •* xamaisa- 
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1 

-f x*ffij£©s*tttt#&£5i<s£>. 

^ (cfett^ / -r x*tqifM©j£# o y x' 

HtifH j -i xr- * t: mita y -y £ mw? 

fifjia^iij^-^^&Htfiay-f xmrn^mm^-^^ 20 

s (r)= exp(-r/a) 
s ( r ) = e x p (- r 1 /a 1 
s (r)= rect (r/a) 
C C1T-, S (3) Wrec t ( r / a) tt, 1 ©*g 

m&mn mmm^-fizy-mitmrnzn-DT* 
immT-?£ftf&Tz>¥-m<mm&ii. 30 

-<x*t^jlftt--5ili5Eiii^v :r -iS'^^BX-r^x-v> ; • y 
-rx*jgffi^}4tBgpt, 

msimmmy'- ? <=> x y *?m m * o x «^x -7 5? 

m*£ t / -f X*^l££!&9J-f £fcs6©x-;/ yjiSf-? £ 

c ©x ^tasf T-sRi?)7t x itT&m.?- $>fr*>;-ix 
y -r xmmmfr&mwiMB t . 40 

HffEx-y ->* • y YxTI&*#MtiUSimi;jSL£iifffEigft 

SuiH/-rx*M«©a^^&^mi;T, y^Xr-^ 

£*«6&y^X'f£#tt^'J#!iltS5<!:. 

tfifajiiii^x-^ ic^ts y x*wfpij©j2;# 0 £;rr y 
-rx*«i«ij^g8»$ig^L, MfEy^x^^isgij^fiigp 
t mm y -r x*x - 9 1 c: © y g-ttnst £ 
©s^-jx^.«5j-^ff ory -y x*ffli$ij^^**!)-5 y-r x* 

c<D/-i xwmftmftwmz&^T&ibznfzmsiy 1 50 
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[tt*^2] miisy'rx'wi^j^^gc^. ZiimiMivmm 
K&H-S. y^x^jwjE^^^k&sfc&^TMa* 

[«*3S3i HtttHy-f x'Wftij^^ic^. Mja{t©n* 
(c*3it^> y -r x*fflifeJSS.«-r®a(c43^T— ^©{fi£i^ 
ojg^M^x-fe-sii^ 1 izmmvmm&wjim. 

[«*^4] itrsay-fx'TOJ^fljwic©. Ma«©ii^ 
ic^tt«.ffif2y-rx*M^R«T®gB«> wm&Tizi 

±1 5 J WT©®H©«^T*-5.«*3S2S/c}i3(CfEf? 
©iS^MS^rfeo 

lC*3W2.y-l'X*iIliftiJ«:B:tS-r$Bffl©%lf©fi@i:C©S 

© n*> iznm<DW»®:m5&, 

jS^(Cfctt2> y XflJiftiJojE^* 0 ©*^<4M^ 6 ©!g 

m. a */iia#©iii^ic4b^t-2> y -y xmffloyfcrf v co& 
mzfeftzmmmfeWctTz ties o) ~ 
(3) ©^-rn^T^$n-5«3tc3®5{cfE^©iii#MS 

(i) 

(2) 
(3) 

xmiftft&mm/i xfcftmiittM^T~>$v>fzmims 

L tzmU y -f X* WJ^^Hii!^- ^^iLTMILT 

iiiff- ^ €5Rte> -5 y -r x'ffli$ij^g:ffiasi5 

T. ^#iii»©x.y->*i:y-rX<h^!l«E-r-5)gftili^ 

bu m&mm^— a & % x y ->*^(±s ri^^x -7 5; 
m«t y -r x*^*msij-r ztzitxDx. v viisf- ^ ^ 

Bfjisx-y>*^gT : -^^E) y-r x'ffiiswS'&^^^-ry 

-f x'^©a*-^lt^^:**i6*#Jillt t 

^§i;t> j-ix^-fttXibz^mt.. 
m.mm.T-i'iz&ttZ) y -r xwjo/etjj 0 £gs-r y x' 
Wfflftttmik$:&j£.L, mm/ xt-? tz.<D ; 4 x 
wmft^mm. t (D^fr&frmft £?r o x y xmm ttm 
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-mi ; 4 x^T-fizmms-i ;canB»#fc*wf * c t 
-r x«« c *s «■ * y -r xrt # * mm c w»j l * 

[0 0 0 1] 
[0 0 0 2] 

^T^Lfc^^JUH®£il#MaU B&ffi^lT/'J 

X4ttW^7t/U >*\Z£Z*Mt£i' J r-7*X 
&<Lf)<3b <0 , -ttl&lHl^-r Sfcs&ICfi&fcfr b7/7->7 
>7^;U^^»7>->V — t/TX? (USM) (c«fc-5->^ 
— 7*X&iB#?T;bftTV>-&. LA>U 

*x^ft±T££*icmK&£©y'f X ($t#) a»lWfc 
f -5 mftm •& fc«e>, foy-fxc^s busk 

*3 V »T H&RBfbPffF « 2 n £ SSffl g & -> ^ - 

^^X^IBL^ff^-r, JH«lB«J5l±C1BJl*I«lJi*-a: 

[0 0 0 3] TVffrWmziS^T. /-1X£ts.Z>ffl&. 30 
£ fifc* L -> -v - y 4=- X * 5iSIT -5 iB^MSffi t L T ttgl 

e>£?t£&mwmmz\ l zm2t£\,\ 
[0004] aw*, bum. fi/tvax &m&wm$f 

t£*©B<$iMa:£f£Tte» fittltii!SI*ft<!:LTtt¥ 
M^3 7U >^tu^twi^n. ~>*-7*X 

1 &m®M&tl.T\tT > i; XS> (USM;Unsh 

arp Masking)-^>7'7'7xT>, S-SWi/W /U7 -f ^ 

®©<&*7-3V7y * ^mmn^x so 
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^©M£ b < feUXMtlT^fc. 

[0 0 0 5] &^B85 7 - 5 0 0 3 1 1^ 

ft. R5 7-5 0 0 3 5 44§iifB££0; r7>->*-:7 

{£®aHP££BI&> 1 9 8 2^7^, 1179-183 
H (P. G. Powell and B.E.Bayer, " A Method for the D 
igital Enhancement of Unsharp, Grainy Photographic 
Images" .Proceedings of the International Confer 
ence on Electronic Image Processing, Jul. 26-28, 198 
2, pp. 179-183) £Pgjj?£tt£#-£ xJU^tfA'-f -t- 

bvmmmxit. ^mmm^mtLx^-mimmm (a 

¥»ft#iaten X nB^©fs^ffi(rGaus 

ot, tt*e«w(wr*fflSTr»*. 

a«. JsfniXmI5|50I»OTifflV»T. *<£>1B**> 

Met V'hz^m&mm^m^t&t&LxziT u >y® 

1T*£U. aofcB8tt«fc 0*#ir»*MMt©fte <fc 0 . 
1- 0K±©5e*S*UT±E©s|t»{l:«^KJni|fr* 

[0 0 0 6] C©«ia«fe-Ctt. tttt7^->SK^UT 

£>uz>*g\<*ts*>/v7— >tfm.n&}\ztem±L~D&?\zte 

■o ft 0 f 3 fc W«tL T JL A S t t > -5 

-5 (=17 0> if mm) ©T. 3>l>7XF©lHi«I 

T^5g^tt*^U, B»i:^g^*7-f^ 77^ h^* 

isftiii^w**. #ic> ^^«m^©a*ffl 

[0 0 0 7] 

L«t ^ <tr*RH] i^5f, ±jaiLfcfie 
*©&ttSPS"J • vr-:/*xSfefflB«^a;fci£Tte, -> 

^tt©fi^b^^iifiujiijtWfi^. r&*> 

* £gt©T- ^ x ? -v ^mmmcomfmntftkvi t. * 
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wtm*&*Q>— mttv&iircmiLo t^o rasa* 

[0 0 0 8] KlBtfc^&tttt y-fX) m 

«ti»**«sOTi'^T»nit*a*ftTB. Mia 
b, ^-n-en©m^ic*fLTT>->^-^'TXd7^5y 

7 "> 7 > OI* -5 £ ffl ^ TJ81T -5 £ £ C cfc o 
- ^ X S 1/ T X y i? * SA^-T C t «C < »tfc»W * 

<h ^ 5 KS*^ o fco £ © <fc -5 E<F>;-i XCDffiJ 

*Rct>. -> 3 y hy-rx j s>«*t,M&y'i x«ttu«>i 

[0 0 0 9] ifWmU. ±E«*S^©5itt*«*Tfc 
$nfct>CDTfeoT, ffi£2f*. ry'^^fM^? 
Hfft. f l/fy3>, #«tt^^CDiB^{Z*5^ 30 

T, **5CJ:*«W\ ^K^tttfSrCD&tt-^tStt^CD 
KWlH«ttH*cDy-f X ($1*) t»«ft^t. *>b< 

K. ±EtE*i**«IBHBj&. T^to-fe. ¥i#4'r:lcJ;£y 

»56Sn*IBI«jfii, y-f X|&£m«£->*-X*X3SiSfi 40 
StWcDiftlfc^a^lcfc 0 iSfftfc^e^T— 7=--f 7 T 

W^MISIto xv^Hi&CD y -f X*P$iJcDfci!6cDH 
s (r)= exp (- r /a) 
s (r) = exp ( — r 5 / a ! 
s ( r ) = rect (r/a) 
S: (3) ©rect (r/a) I J. fit** 1 CDjg 

[ooi4] tsibiz. ±ffiawsjsriir*fcj&ii. *a 
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o#» e *ier * n > e a - ^ o wa&scESHi 
<* * jg^-r * c t s i w t -r * . 

[0 0 10] 

fc, *5£^«, JIiH&5r-£»£¥t&<fc4fflasfToT. ¥ 
i#[tiiHg!5 r -:$'£MP:bT. Wi^wmmcDiLyz/t;^ 

«*«:«9]-r4fc«>OXy^3il«T f -^«:#*. CCDX 

^iSx- ? # •=> / < x«tt©*^ n *5Mv -r x* 
«>. Mia»T : -^tc*3n-5y'f x»iw©it*«o*a-ry 

-f X«HW»#H*tOfl:*a*ll»*fToTy XMIW 

ney<Xx-*icttKy-fXffliiH$Mij£ 
^ff-r^dttcioT, y-r xnnwrit^iaifcx-^sjiE 

IHU «rBSllH*?-*a»S*irey^X»IWj*£HI*x 

-?z%mi-Tmwtz>z\£\z&-iT. mm&^-tKJ) 
y -r x««K*tts y -r XB)E»*awwic«ift!i bfca^ 

[ooii] Wffiy-f XMHW»*ia*tt. JMPi 

{gjcDHssiicfctts. y-r xwJcDje^ipcDcf'besicfe 

v»tttftEy X*WW»*W»J4, UllI^CDili^tcfett^ 

y-r x*p«*a«-r«fflJcis^T— j£©4i*«p-pje»H 

S:TfeSCDdWSbl/S. 

[0 0 12] StTE/-f X«lftlj»#«*0. MiSfg! 

©H*C*tt*ltEy'f X«HWSR«T«[ffltt, iffl^fC 
Tl£(±l 5JUTcD$efflC9^T**CD*W*bl>i. 

[0013] $btc. iftffiy-f x»W»*Slfttt. 
«©BI*lc4stt4y-f X»WSRK-r«HO«*OffiiI 
<t C CD&gTCDff *5£ao -5 d t (Z J; o T^S $n-5 CDd* 
Jf^LVio CiT, IfJEy-f XWIW»*«»t»4. r£l§l 
B«!CDia*lc*5tt«) y -f XW^JcDjEiOi 0 cd* <CM£S*>€> 
CD^m, aSrMH^CDHmttfe^Sy'f X»S«CDJ£^0 

oieiBe«»4«niineHS»:ir-&i*, tesc (i) 

~ (3) CDVsfn3&^T«Sn«)CD*W*UVn 

(i) 

(2) 
(3) 

r-*£{fjrr<5¥»{taaag&<t. mrEHiaf*^-^*^ 

^ ttE¥»Yt*aa»Tff J* b ^ BfrE^rtfti®^^- ^ £ 
MILT, *^*H»©x-/i?ty < Xt*tjS«ETSfi 

ffiHft^-^sf^fltrsxyi? • y-r xfi«Etfc#*4tti» 
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*ft#fc*X:yS;fttH»fc, CCDXyyttfflttT^ftjS: 
x y vmsuf- 91**>J<i X*MW>SMr ^ ft ST / < X 
«*©»*fttt«lfcft*»* / -f XfRttft^ftftlMB 

* ic 43 it § y -< x»w ©j£# o y -f xjqiftj^Bi i o 
»ft»5£u HEy-f Xrt»«»J»«»T*»fcWEy 

-f Xr-^ t Z.V>/ -f XW«»#Wft 

ftfro t y -f x*piw»#ft*»* y x«MM^«aiira 
t, c:oy^x^»j»#si*aRtc*^T#»6nfciJE 
y -f x»«»#e«Ey -f Xtt»iwj»iw-c*a&&» 
e / < Xf usit ^ c ^ ia o t, y<xaj©M 
»H«x-^t*mrsy-fx»*ja»«»»t, me 

JKHflfcx- * * 6 ME y -f X»««5MK*«T»H1 L fc 
mi J < XWft&fom&f- $ ft *« L T** L Tffll! 

H«r-^ft*»ay^xfflfw**ffla»tftw-r'5c: 20 
ffla8«ftS«rst>©T*s, 

[0 0 15] SSKl. *5EB8tt, ±EBMilJ££>;fc#> 

n>tr^-^(^ SH^x-^nTttftiasftfif-D 
t, ^tiftHif- ^ ft ftf&ir&^m t , mmmm&T 

©x y yi y -f Xi ^fi«Ef SigffiHftx-^ ft^/Tf 

a^ra^ WEKiiiftx-^^sxy vtimftffoT« 
wi*; y««t y -f x«wftiuijr *fc»©x s/ 

gx-^ft5R56£¥fg£, flHEXy yllf-^^^ 30 
-fX^^g^^ftSf y< X««OS*tttt«ft£;R 
HrEfiSEHISx-^Jc, »Ey-fX«t*<& 
a*ftfrt««[ftfRi;T, /^fXf-^S^flfid:, 
Ilir- * £ *5 frt & y -f XJflJIH OJE^O ft y >f X 
»«#*IJMJcftt8:5£U ttEy^f XT-9tz<DS<1X 

t<o«*a**»ttr t>ry< x*mm»* 
s***¥JBt, irEy-f Xx-^iCHfrEy^Xflpfij^ 
^ftS^-rsciJCck^T. y-r xnpsij^Hit?-^ 

ftffffiT^^IUS^, BftEMP«T : ~^^^B5fBy-l'XfflJ 
Wrt^BilkT-^tSWLTWWrft^JBftSWf** 40 
T> MHfftx-^^y-f X^iSlC^it^y-l'X^ftS 

7ASE8l/fca>^-* #*Mfc 0 itftettE»tttt 
fttl&T^cOT&^o 

[0016] cc:t\ ±e ry^rxj tau 

ZtfeK^J V$)V7,^)\,tl ^7§(7)CC D^M OS§ 
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-*fc*sn*y>f xt>jK<£tr. 
[0017] ±.mm\%* 

^H^^X^i/ft^tbL. ly^SSM X-y 

^»K©S^««tty>f x««ta«u, y>rx«*ft 
x * yi«^ t>ftmtz>tztbv> y -f x«*<o»*#tt« 
ftftJHHU 

Cifc.fc0, xy^ty-f X^aftSE^ft*^ 

• y<xm«^s^wt«icftx>y v<hy-f x^jiffi^ 

Scftfflv^xy-TXffliSij^ft**, c®y<x»*M 
£±Ey -r x*»fc*> s y -f x»«flc»ft 

• m** 6 y -< xtom# ftMirt^c^^x, 
«B»r- 9 ifiwuttitwfr ft ffl ^ tzWMm y * & i±m 

wsoja^^^^jsTfto, y-rxdc#T**&# 

thMJ:?)**^ (ttttjMHV*) »#Tttlftttft3JK 
HPfMU fclt^ hJl^/h£^#Tii&«ft3§< tfpffiiJT 

a«feftf#^^^^T^^p mmm^-^^^^^x^ 

**«t* (y-f X) . s^fty-r x»<o«4r cd y-f x^ 

an*^, y -r xjs^^^rawtctta^ap^ffiofis 
mm&imftomk^hfrtmmK.* mx 

^Eh^ft^jSLTV^COT, y^X^bJK^^SV^tC 
5tt5*<*P«U, y-f X^ h;K^/jN$Vi<fcC5^<fflJ 

fW-rsctJCcfcox, y-<xft^— ffr-5c:t**T*, 

[ooi8] rafo*. **wa>y-f xniBcoHiwaa 
*»Ttt, y-f Xj«»ftiii9jb. *©y-fX*»*©y 
<x^^#<av^^ftj;D^<^Jb> y-rxjs 

ftfT^Cl^^cfcoT, y< Xilct^H^MS^Kift/jN 
$<^-lcf^ (»6ff<D**S©tf6-p*ft/hS<r 

^iiftfT^o y-f xdE»^»tti«»T»«»^ tt 

OTtt<, ^^^^^hJl/ft@^c^<T^c7)T\ fi 
[0019] 

[%Wo*igo^] i^T> *%0^^iiftfi!ia^teft^ 

&mmm*m\zwm\zmw-?2>o *&mz&»& r/< 

Xj \t % ±5£bfc«t'5ic«t*^ttftJg-r. ry< 
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[0 0 2 0] Bill *aiS^«SIB{feMaSB*3B* 10 

HT©KWTtt, f y ^Mtt UTiS^ 7-?^I 
[0 0 2 1] H 1 KStMi'Stc, 

JI/*^^«^a»H») tt<fc^*5-B*ft«**aoT 
xS^^A^BBx— ^SWSBfcAaSBl 2 H 

fA^gti 2#sA*sn*A*B«^-*t;:mg© 

[0 0 2 2] ItA^gll 2tt, ^v^JI/A^-Wft 30 
K;^P) ^7^M«*7- (Sfctt^y 

£7*v* ^ y^Mrf-T,^)^ ^ v^M^ti 40 

Xf7^ PC*— Fft£®¥»#;*^U-- J ^FD, Z 

ift^CD-ROM, Photo-CD&i:^Si!| 
£ £ H 5 -f 7 L T -r v * )VM flfcx - * £ L ffl 

V7 h3tf-ffl»£g^T §CRT^, ifiSt"^ 

x vfjmmT-* &±fmiz ht< \*&#mzm»i& so 
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[0 0 2 3] KIIU*gll 6tt, »»fflaHfft?-^ 
I, Clo'l^T, *7-^XB«&£<&*5--A*Bflfc 
7 'J > hB«^>S»IS«H*^<i:0*^-/\- Ha fcf- 

«ta*§£B, v7h3e-i«tit^nTv, c 

[0 0 2 4] BttAa&B 1 4 tt, BffeA*£B 1 2 

mmi 6\zmm<n&&£tfm?nm.'vttiji?z>tz&\zm 

/cKIt-^ fca6tJV>TW£B*ft»5ST*B#^-* 

[0 0 2 5] fi«H?fti»18tt, B«A* 

(HM) <OM3itt£Bf£ffi*JSttl 6tC:fcl>TiiIEtC?l 
lEfc^tr) SfroT, *Ra®BB»a^eftMrT* 

ftt>nz>mm£i,T\$, m*.a* ft i?hi 

IE, KUWJE, rfig 0313* S) ffiJE, B&miE, 

%m*miz> z. £&T'g%, 
[0026] mmtzz? . H«jEaaA5^-^e^BP2 

Hft^-^^BtffeA^Sfil 2^bAA$tl/:A 
*H^x-^ HS^^TA*B«S:S^*r S 1 1 fclc, 
CCDMWzjrftffl^T (WABGUia^iCi^T) 
A^Bf^x-SMcfc • p^SaggRl 8 43cfcW*»^<OH 

«ffia*i*s*«^*fc»<oy^x»«BBffl ! a8S2 o 

ft£^ttlc»nicH«r«*»WOBB^#fi«ftlK 



( 

11 

[0027] #f&i»©BflMag:£ft£*JfiT*y-rx«i 

mwmmw& (utf. m\z*mmmmmt^o) 20 
K*«9io4M»i"r*y-fXWiWH«»a*ffoT. b 

[0 0 2 8] u^t, ^Bft&asp 2 0 tt, H2t'^-T 

itmrn?-? i»v£fwr&¥*PHt$&gg&2 6<h, ®b 

A I !t $Mt5ir/ • y-f Xfiffij£#ttttl{»2 8 

oT, *^frx v i>ffi$. t J -f X&M t £ vmt * ft 
©Xy^MS^-^E. S***Xy>?*aS!3 Oi, 

rcox-v^^Sx-^Eo *»&y-f x«*ott*«*w 
c £#ft*y-f X«*fi*fcS«*«3 2 t. ir/- 
/ -f X«ffifi«Mrttb«2 8 tf bnfegi£H«x-^ A 

i E c ic y -f xa»tt&st&& 3 2 T-sfcft e> nfc y -f x« 

-*G. £#ft*y-fXj3c#aJ3Ua-aW3 4i. HHft 
x-* I „ -5 / -f XftlKcD/A^ 9 e«t/-f X#P 

fMfl-tfW&s, SIftjgU y-f XjS#»5}"J#a»3 4T 

ejf^t^y-f XWiM^ictgsi) M^fesy-fxt 
h;uw*j^*^»g|5 (^Bjitc&tt-sy-f xmrnmsm 

mgptcffl^) 36t, y-f X^E MW»(Wfl-tfaMK£»3 6 

T-*ft e> nfc y -f i- ;mpM#*M s- y -r x/s#g^'j 

<fcoT> y-f XfflfeMft-B&x-^tCG, ?:»:HJT-2.y 

-f x* h)WMi$ttmm& (*«?8{c*tt*y-f xw©j 

tti/TKanftx-* i. ^swuc-rsy-rxwuwanffffl. 
asp 4 0 1 . y -f x«jj^»MagP 4 0 Tf# «=> *i&b« 

^-^SrSHfcliS^gHl OiCiSiLfc^aiafS!^-^ 1, 

[0029] 02 ic^-r y -f xmmw&mwu 2 0 «. 

fpj wiiif^saa^ftwjnaT^a* 'j xa **-r 7 
-v - h £#jh s> . #$aagfl 2 0 <Df£js cts-d'^ 

[0 0 3 0] ^SffiWC&^Tte. H3 \Z^-?£o\Z, 

Uv<x.y) = -V I £ W(i,j) ■ ] 
n i=1 j=1 



7) #112 0 0 1 -2 8 5 64 0 

12 

^BStfttcyc-fMB^x-^ 1. ¥r&<t5aaS|5 2 

6fc*3^TJp)tftMa^ff^ Uf-^ioo) , ¥® 

2 8 K-fc UTX -y i> t y -f X t (DUtE L fcgft B&X- 
*A I,,*SitB-r* Uf'vXl 0 2). 
[0 0 3 1] — XyS?tttB»3 Ot'&^TMB&x 

- * 1 „ e> «^#x y t y -f xm®. t sbwjt 
ir> UT7X104) . y-f Xffimm#-m&mw%n3 2 
»a Uf7Xio6) . ssk. ; xtitftwimftm 

«53 4 C4JHT. y-f Xx-^©«giJ • ftmZ'fro (X 
T7710 8) . -r^£t>-&. gSIir-^AItct, 

y -f Xft*.#Sci^saB 3 2 r*ft e tifc y -i Xffi&om 

*-#^^cW ( JiUT, y-fXx-^G. Srjfcft&o 

[0 0 3 2] y-rx^E h;wSiJ^-^ffgP3 6i: 
*5^x, nia^x-^io \z&nz>;^ Xffliftijoj£*io 

Sr^Ty-f XfflJfiJ^^s, £t£5£U y-fXx-^G 

20 oTy-fXthJWJMMSf* Uf-yXl 1 

0) . y-f X^EhJU«lSiJ^^g)l3 8 fc*3HT, y-f 

x^Ehiwipa^Mty-f xf-ii'G, izmn-rzzt 

y-r x-^ h;Wf&M#a>i»g£fft,> (xf-yyi i 
2) . y-f xttHMftJF&aafu oic^^T, ii^t- 
^i. ^e^c^fflbfey-f xupMrt^aay-^G, 

-yXl 14) . Mtffi^gtl 6(C®bfcBf* 

30 -S. 

[0 0 3 3] MZ, *»WOiB«!ffl 1 a*ffiO±iEUt# 

•7X100) (c^vix^-rs. 5p»{t*ff5*fttb 
40 ^w«*sk«*ojaaTtt. D-/^x7-f 

TttTfHiC (4) Sr^tf^Clt^tr^S. ^43. 
T\ (x,y) B^rtWffigBSCDffiBJ^S^^T. 
[ftl] 

<x+i--°— J- ,y + j-f --i-)(4) 



[0 0 3 4] fcfc'L, nttWft© VXi/ti-f X. w *%B^T'«. *SWJ««Jaao«f "C, 

(x,y) liI*Mtab5. wd,y) =1. Otnt, 50 jEM^SCDa*.«Sc*ffl-^T5pi^[i$;*ft-£)^ffi^ffl 



(8) M2 0 0 1 -2 8 5 6 4 0 

13 14 

\t*ztfi* z.n\zm&^nu^ 0 com. ta t Mv>-?z>&t . . . . (5) 

JfSLK ftftW:}J3X3^e.5X5, 7X7, 9X w n , w 0 2 w n 5 w n n 

9m&<Dh<D^m^^(D^m^Ll\ [0 0 3 5] it (6) K9X9iIi*OVX^<2— #J£5h 

w " w >2 w i3 w tn To d^it (6) T^^^cOffl^ 1 . OiZiEMitLtzm 

w *< wn ff >> w 2n ?*LT^4^ S^<2&aTteVZ^£#(£fa#l . 

w 3 , w 32 w 33 w 3n 0 ^fcZ^otZ-TZo 

0.09 0.15 0.22 0.28 0.30 0.28 0.22 0.15 0.09 

0.15 0.26 0.38 0.47 0.51 0.47 0.38 0.26 0. 15 

0.22 0.38 0.55 0.69 0.74 0. 69 0.55 0.38 0.22 

0.28 0.47 0.69 0.86 0.93 0. 86 0.69 0.47 0.28 

0.30 0.51 0.74 0.93 1.00 0.93 0.74 0.51 0.30 ( 6 ) 

0.28 0.47 0.69 0.86 0.93 0.86 0.69 0. 47 0.28 

0.22 0.38 0.55 0.69 0.74 0.69 0.55 0.38 0.22 

0.15 0.26 0.38 0.47 0.51 0. 47 0.38 0.26 0.15 

0.09 0.15 0.22 0.28 0.30 0.28 0.22 0.15 0.09 

[0036] z<D£ote-?x?zm^T, m.mmy"-^ mm^-?u \t. xf^yi o oo^itftxigiccfco 

I o (x,y)*>S¥»ffcB«x— * I AV (x,y)£2Ka£>£;i £ T, |4 (b) \Z^±ot£tefcZfrUmt&gf-Dfz¥ 

a. ±m\.tzm*<D^mzmfe2ft%tittT*\*te<. ^20 [0037] i 7 y • /^xs£/s#co«ttsx 

TfcfcH. H!4 (a) ictt, x*$>jS#^e«fc«* (XT77100) Tf#e>nfc¥m®^x-^ I A v (x, 

Et, /-(X^h)l (tt«^h;W <D»*«*A-*>SWfc y) TfHiS; (7) iC^oT, Hftf-^Io *>5 

A I ec (x,y) = I o (x,y) - I AV (x,y) (7) 
04 (a) *5«ktf (b) T«3n**»*6» ir?« i(ffflS*£.fc*iiS«ifc&fT'5. 3JMMttS*fr 5 

-/-r x«ft«»©ttuiacioT, 04 (c) ci^r <o\$. *7-mmT-?&ffij&-rz>RmmT-*£Gm 

MtEf&ttA lEc(x,y) (^iS^attJ^n^o «T-^iBH«f-^TfiHoa^/-fX*«^St 
[0 0 3 8] ^Id, X^yftHJIS Ut77"1 0 4) 30 UPlTfi 1 ? v^(±i^^CD»S^|B]±T^fci6T» 

ic^tkw?-*. zz-c\z. -mtvxmm^m^ (8) \z^Ltz^o\z. rh«t-^ 

JC±*X^>?«as«««tLT«Mr«^ *56Ett I,(x,y)OR, G, B CD 3 & CDztgt{lD R , D c , D B 

Z.n\zm7£tStlZ>mT*\Zte\,\ £S*«»r, g, b*#ttT«««ft(Visual densit 

[0 0 3 9] Xu/^«a*fT5KlC$fc?\ ttT©i5ft y) D v fcgifrr*. 

D v = ( r Dr + gD c + b D B ) / (r + g + b) (8) 

l^»ilTH 0H*_«, r : g : b = 4 : 5 : 1 <D SftT* 0, TfE<£> ct o JftM&ftljL 

ffiW<0«^<X£«<J>$-e\ i7yfelilO«S*|Sl± r^ajjjt^S^ttttffttffi) , B^M^U, 5 7 

<5tf*fc«>T**. «r«La©|S3?ijO*€rSOieHtt5 x (6) , 4 1 5 ( 1 9 9 4) W$>0* felCi^TSS^ 
5, »5^H7 X 7I*gfl[Ot)OSffl^S^«tVi 40 TfaoJttCifiVi»ffl*^$nTl^) • 

-Witt. »JfiTSBf3£0)IB5iJrt<Z)Iffl«««co^» r : g : b = 3 : 6 : 1 

E5!lrtT/h*liEJ>J, flIAtf, r : g : b = 4 : 5 : 1 

ffl^T, »»U3a*«&W-»-r*fc»T**. r : g : b = 2 : 7 : 1 

[0 0 4 0] ft*, Xy>**ailC*5»*»*«*r f ::T, «»(BJtr : g : b £ LT»S LlMB<&»B£ 

g, bliOT©<t^l:lT*»SCi:^Tt^ JfiSnttnit r+g + b=10. OTbfcl. 0 

mz-D^Tiz. mn^mmLtzt^izsiL^ tcnit tLfctsc:, g^^ux, 

^W&a««»*^»«T«t^'5a*t)*-5*«) » g = 5. 0~7. 0 

T&to%*^O**life0)IB«x— <Bi6H^ffi##£Lt\, fc£U r = 10. 0-b-g 
t>. -ftlctt, ta*WfiB*»«(C*^liT««M/cCa* 50 [0 0 4 1] x^v^tBXg Uf77 u 10 



15 

4) <Dmffiftmzj:z>x.>yi;&itii\z^>\,*Tm.m-tz. x 
xn £ mmv>WM&&m\s~3L m*mv>mommt®i 

(9) IfflHT. fO&l^C^filfW&SMiT 

r»E HE 
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K?fl«>**S (n E xn t ) tt. tftHJttflE*5.fctmWft 

[0 0 4 2] 
[ft 2] 



_, , r 1 r_, ne 1 , • riE 1 \ 

CT(x.y)=[— I I I Dv(x+i- — --r- . y+j- -5- - -5- ) 
1 n E i=1 j=1 L 2 2 2 2 

-<Dv(x.y)>] 2 } 



2, 1/2 



?'JCD¥«3?SKT\ 
[ft3] 



(9) 



fcAcU aSiitil^x ,y tb, Dv (x+i-n E /2 - 
1/2, y+j-n E /2-1/2) Umffiftmo (x,y) Sfl-*T*n 
e xn E coiSifiBE^Jcoig.gT. < Dv (x,y) > li^-coK 

<Dv<x.y)>=- L I I £ Dv(x+i -m_J. y+j.M.l.) (10 ) 
n E i=1 j=1 z z z z 



[0 0 4 3] SBfiStx-^ I. (x, y) _LfEx£ 
(9) KjKLfc»Bfa-*a<x,y) SWJFL. ttWH* 

Eo (x,y) =1— exp [-a(x.y) /a E ] 



©x^Sfc&E, (x,y) SsRao&tcfi, TfSit (11) 



(11) 



fcit'U a E tt^3T»ma(x.y) OiSlyi^lll:* 
»-r*R«5«»T*oT. I^yftSE, =0. 5 tC#J 

a E =-a, / log, (0.5) 

is\z&-Dxm®mmz-t M8b i t 

(2 5 6 PilS) CO* 5— BKSiTte, 10-100 co$gB 
UH. CCO^ifcte, JU-v^T^y^- ^JUi: 

Eo (x,y) = 1 - exp (- 
fc£U a„tto(u) ^e>E„ (x,y) \Z^Wt^O 

m&T% Eo (x,y) =0. s\zmr>ttrtz>mmftWLo 

a E1 ! =-a t ! / log, (0.5) 
a, COfittt, §fe8bi t ( 2 5 6 KM) CO# 
7— Hi&TWu 10-10 0©$6HcDffi#£PfiL^. 
[0 0 4 5] CCI-r/SSf-i'E, (x,y) 

Eo (x,y) = a (x,y) /a,,, 

::t, a... «. mmftmr-fo u.y)(Dm±m 

T\ a (x,y)*IE«fl:t-£fci*©;£ftTa&£. a,., CO 
ftJE^ffitt. S (15) T^J&fcHttk^flsroBBf^ftx 
a,. , =M a x { o (x,y)} 
[0 0 4 6] n*£flrt>5:K£«ft*:lt£JBbi 

W^lUfciS^x-^ (SiRf-i'O 1/4- 1/1 0 
g«) frb±fExt (15) * (16) MUTftWo 

^■^Hfft^-*) ^fflUTti^L- IItf-?A> 50 



(1 2) 

[0 0 4 4] I'r/SgE, (x,y) ****a5tftSCt L/ 
T«. ifE^tcK^nSfccOTteft^ ffiCD^Sffl^ 
SCifcTtS. fc<h*.fcf. TiaiCcoJ;-5f<£^f^->^> 
ScDHaftSffl^Tfei:^. 
[a(x,y)] ! /a,,' } (13) 
30 (x,y) COlHiiiSra, tfSt, 



(1 4) 

tt. ^Tti^TiC (15) coj;oic. ft^co^Hlf^Sx 
-*0„,, TIE«fl:S*i, O^ilJ^TcoiE^t^nfc 
I^yMf-^E, (x,y) £t#Tt><fc^. 

(1 5) 

-9 a (x ( y)^e.TESC (1 5) ©«t -5 lcfk*tt**» 

-So 

(1 6) 

Mf-^ 0 (x.y)S**t>ffl^6JB#tcafe^fc|R©± 

0 %£lrtlC^*n-5«co^fll<o (x, y) >„.,,., £c 
tL. a (x.y)^CCOa,., ^ii^i^. T^T 
a,,. ICtl^&xS. CICO*!^ ili^#:C0 

^comScoaenco^ffiTt), *-5^{±, fflSlujtllflfc 

[0 0 4 7] iC^f, *%BJtCfe,t^X-y->'^liifei: 



( 10 ) 



2001-285640 
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11 



(B^lz-i'tLT. PrewittOtf'-sU-^. Sobel© 
jr^U— 9, Robert s©:^U— 9ts.Z1$1bZ>* Rober 

g(i,j)= Uf(U) - f(i+l,j + l)] , + [f(i+l,j) - f(i. 10 
j + l)] ! } 1/2 

— >\ZfflmTZ> 3 x 3r>yi/-h^fflt^ Robinson 
<D#'<U—9 J $> Kirsh©^!/-^*-*.,, £Ftfl 

W E (x,y) = 1 - a E + a E E» (x 
W c (x,y) = 1 -W E (x.y) 
[0 0 4 9] Z.Z.X', a E ttXyi?fRtt£/-f X««© 

WTrott-tWflt^tSS-r-SCl.h^T^S. X-yv?ffii£© 20 
a*#W«»W, (x,y) tt, l-a E l^±lUT<Dmt 
tiO. W E (x.y) ^tUlii', ^-OH*fiC«-r*^|: 
©Xy^J£T&£J6*#igUi*JW£*U W E (x,y) 

n t » t m m $ n * . iEm.it s n ft x y ->* & s^- 9 e, 

(x,y) ©te#l. 0tCifit^x->v^A£T«> a E ©ffilC 
*^to6rx^S?fH*oS*#lt#»W t (x.y) 3S»1. 

0 fcjfit^inttfcfco, y-r x**©fi*#w-«*w 

c (x,y) B«<b/JxS<^«. — $txfcx •;/->* 
^St^-^Eo (x,y) #1. 0<fcO/h£<&-5tCjSn, 30 
X y J?«R*©m*(* WfRSfcW, (x, y) ttift/htt 1 - a e 
\zm.~3Z. J<i Xffittom^-tttt^-^W, (x.y) liS 

Go (x,y) =4 he (x,y) X 
04 (f) fctt. 04 (c) iC^n^ig&J&frA I EC 
(x,y) £04 (e) K*Sn*y 
&W C (x.y) ZmUVT'teZtlZJ-i X=r—90, (x, 
y) fflSi^LTl^. 04 (f) iZTjk-ZtL&y^ X 
5 r - * Go (x,y)©j£flg;£D. X-;/v^i£©JjJi£-#|&£ 40 

[0 0 5 1] ^tc. y-f X%h;HiP1H^4mJ|[xa (x 

s (r) = exp (— r/a) 
-r&*>*>. s(x,y) = exp (- (x ! +y- ) 
(,/! * /a) <ha$tl^„ 

[0 0 5 2] C^T, _ki£ (1) 4>©ate. HiIj<gf©iS 

*{c*D^-2>y-r xmmoiijztfonmm&mm-r&fflmm 

*tl*. WfHttHJS* aortic J: 0R5esn*«£. 

a = — r s / log (s,i 



•r**ft*^<fflv^n*. 04 (d) tc«. 04 

(a) CwTJOTMfc?*-^ I. *6iyf«ttJIST« 

4 (a) JC^TX^v^ffi^-^E. tC&UT. I-yy 
SlSEECftifitx-r/Mf-i'E, ©«**;*:#< &o 

[0 0 4 8] ^{3. /-fX««lMWSO|tIIg 
(Xf77l 0 6) ^lftBJT^>. l7y^BlIl 
7^104) Tft^n-SX-^v^^-^Eo (x,y) * 
ffl^T. TfHit (17) tCtfcoT. l7-/i««l*# 
tt«»W E (x,y) J 4 Xffi.tiKDMfrWm 

&W C (x.y) TfHit (18) iCfto-Ofcae>£ 0 

. y) (17) 

(1 8) 

e ©{fi£&^lCj£DTlSST3cfc?t;:LTfc<fc^o ft 
43. a E #1©«£, lE&ffcSnfcXu/v&Kx-^E 
o (x.y) B£#Xy5?«*©S*tt»*ffc»w. (x.y) £ 
ftO, 1. 0-Eo (x.y) jJV-f XtR«©S*ttW"«» 
W c (x.y) irft-5. 0 4 (e) tCte. 0 4 (d) T^cf 

#SCW C (x,y) OtiitSL-TUIi. 
[0 0 5 0] y-f Xx-^©«»J • Mlglg 

(Xf77"10 8) (COUTtftHJ-r-S. X 7 y-y-fX 

fiffifi!i»©ttHiXS (Xf7^1 0 2) T»£*1fcX>> 

vi&tt&&u;^xfcft<Dm&.Tz>m.iEf8.ft£>. u, (x, 

y) iC. TIEiS (19) T^$n-5«t-5(C. /-TXift 

it«*ttj|txs Uf77"i 0 6) rwsnfcy-rx* 

«©a*lt»t«*W« (x.y) $*ILT, /-fXf*-* 
Go (x.y) £jfc#>3. 

W c (x.y) (19) 

f77"no) tco^Tittfprr*. if. ®H^©y-f 
%fH*©ia*jc43W* y -f xmm<Dfc-tfi o *g-r y -f x 

jW^Rts (r) (1) ®.k"3&H»Sia:jrr 

*^©E«T*4. 

(1) 

dr. t:c5ttl?ois„, ^^J6-5C£tcJ:-pT^ 

^$n«.o -r**)*. jip$ij[g(itr. t©«s... 

aZR (2 0) l=«fc-3T«HW«H3£*a*fH|CUT** 

•So 



) 



(2 0) 



( 11 ) 



2001-285640 



19 



20 



[0 0 5 3] CCT, s oln ©«»i0. 1H±0. 5W 
TT&£0#W£L<, fflftlggBir, COffl« lHi 15 

^-^*t#^x+^^^2E7/t-^^^Xiz^i; 

2<-f&o X**^0)jfeSE7/1-?*lMXia6 
-^^-O^tf 7rt-3">rifi 1 5 tfmDOlSi lO^rnD 

s ( r ) = e x p (— r 2 /a* 

a = -r, / [log (S, 
**W4, /-fX»B»*B»s (r) ^LTTfBS 

s ( r ) = r e c t ( r /a) 
Cut, rec t (r/a) H fiS# 1 ©JE^M&TT 
8>0. rte, y>f XW»J^J£^0CD^iDteH^e>OKBt 

BSr, tn, £fc5£ (1) (2) IC&^Ts. in 

= lfr*Ci:TaC (3) tm-<DJ^ XttHMMIfMfc 

s, (x,y) = s (x,y> /S 
^ut, Ste, TIBS (2 3) fc«fcoT2RSS»#ffiT 30 



[0 0 5 4] £tz, c<DW$mMr> W-mitxm 

56, c<oy<x^h;i/<z)js!t»*i!pwt"*fc»Jw»ftiie« 

ftXgtc^tt^^^tofcaex^vx^-^-YXfi, 3X3 
SKSrft/KTX^lM'XtU 11X1 lgg^i^V 
X^IMXfcT**. *MM6H£ftatt. Ziczrr**-* 
-fXcfcOl. 5fi-2fiiK*S6©itU, «Atf, 



S= J J S(x,y) dxdy 



[0 0 5 5] d<Z)ck5ft/-f XfflMftffiNfts (r) t 
LTit (2) ©*5&BftfttteUTfcJ:V>. 
) (2) 
t*©ffi«T(0«s., H Srffi^TTESC (2 1) l^cko 

in ) ] U/?) (2 1) 

(3) ©ct5ftB«C*R3tbTfei^. 

(3) 

s (r) ^:i^Tt^ 
[0 0 5 6] COJ:5&y-f XSPftl»*«»s (r) 
tt, Tia^ (2 2) tCfigoT, OBLhl KToy^fXHP 
«S»#H»s, (x.y) KIESiffcSft*. 

(2 2) 

[Ik 4] 

(23) 



-rs-rs 

14 (g) \z\t. it (1) Sffl^T»&tl*tttt»IW» 

*HSs(x,y) £5£ (2 2) leffioTiEafttfcttttW 

feJfrffiP&s, (x,y) CO— WS$n§o 

[0 0 5 7] ^tc, c^iEaftSnfc/^XiqifW^Hj 

*s, (x.y)ty-f X-r-^G. (x,y) i£JH^ TIES 

rs rs 



(2 4) (D£v\z;^Xfflm<D'&li?ft.mz&\,>X&fr 
[*5] 



M(x,y)=| JJ Go(x- £,y- 77) -Si< £ . 77) d^d77 1 



(24) 



-rs-rs 

C CTjfiBt^y ^ X^: hJHI)i*iJMM(x,y) tt. sen 
«x- * #7 4 )l A H{§^ bX^rt tUTt^ 6 ft fc 

^G 0 ^^ii^S^W^^S^^Jc^SLT, Ulift 

(x,y) <7)Tfc*. 



[0 0 5 8] H4tCSr«TKWr*t* 04 (f) II 

^n^y-fXf^Gc tB4 (g) tc^^ft^y-r 

X#P»i»flfB8»s, (x,y)*fflt^ St (2 4) iCt^oTS: 
ffif^CiT, i4 (h) lc^£ft<5J:?fc/< X^h 
;HJp»J^fliM(x,y) £f#£ 0 114 (h) Til, H^gWt 
A^«BiCS^ft^SR»Ty-fX^:h;WfeJ^*<^<a 

50 »T1t «««3t»»0«^. «M*tt»T4rtSft 



( 

21 

-f X*h;Hfli«»#M(x r y) tfJUHSn*. 
[0 0 5 9] #iC, /-fX^h^»MJS»«»xe (x 

G, (x,y) = Go (x,y) X 
[0 0 6 0] y^Xth;WJMM(x,y) tJ-fXy* 

(i) \zj^xmn^m\k9-^G x (x, y ) #s£n 
So 04 (f) i:s$n§/^xf-^G, tttttr* 

I , ' (x,y) = I o (x,y) 

^ 1 1 ^6flii«T-*i, ^f#So 

[0 0 6 2] B 4 fcSTfclTte, 0 4 (j) K^t^O 

(b) ic3Rsn*sj£«Mtanfcssy-^ i„ tttttb 

T, 04 (a) ©SlHUx— ^«c*5tt*x^i;|||«E© 

[0 0 6 3] ±mmmmm^mt, ^JW3ttm»«c* 

-T XflE»©CT*S»ft^ CCD^MOS 

tt, *f BB¥ 10- 1 3 6 3 9 1 ^(Cf2i£co/\-# ASH?'J 

[0 0 6 4] ft*, /<XW«<Ofc«>cOHftfta*ttfc 
UT, «rll¥ 1 1 -2 5 0 2 4 6 J»4i«Ttt, WftCDX 

W<tt*BEIi«ftt««T*C:tT. ffttoft, y<X 

(M) lc#*JBSfft*ifi-rci:T, 
/ *f X<D« & if *±E4«SICE«S n*H«fta*tt J: 
dialers d^feT* -5, b/^U #«W<B@i 
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xstm:, x^^^i i 0T»j»*nr»fflstifcy-f 

X$hW«MM(u) £Tf25*; (2 5) T5rf«t:o 
SCiT, MX»SMi«f-^G, (x,y) 
M(x,y) (2 5) 

[0061] mmz, y^xmm^mnnu uf^ 
yi i4) ic^riftBjrrso y<x*p»jiB«stja*xa 

10 Xx>yyi 1 2T*»fcy-f XlfllWflE^SHkr- 

^G, (x,y) TISiC (2 6) T^-TJ;-5f;:, y<X 

- aXG,(x,y) (2 6) 

#<z>g ^av -f x^e h ;K7)«t 5 \zmm*$Lt ; xm 
^(Dy-rx^^/h^<TSct3icy-f xwiw* 

20 #<»ftiu y-f x»6#t^-ft:-r*^i*«-c*e. 
[0 0 6 5] *KWO«|«»a*ttttfil±©J:5"K:KW 

anso rcDiattHHwaa^fttt. idk^-^x 

3>ea.-^^R^110nIffi&Eea#- CD = ROM 

[0 0 6 6] d<OJt-33a:*«WOH««a*tt*» tttt 
30 #^~-2f:Jl> #JA«3 Smmti^-^fiU )\>2±\zmM 

LfzZfnmmizmmLtztcz, M(:iL-iix« 
^cofA^fttCcts^o&^^ESfcTs^a^i^* 

te-otztb. '&%<D¥-^{t^Mb€oM<>\zm-3<&m(0 

[0 0 6 7] £t±, *ai^I(«!liJS, BftSiaS 
B*J:tfE»l»»t^ViT»«lfc:RWtfc*«, **9Jtt 
±E*««fcRffittStt?\ #?tWe9BB£»KL&v> 
40 «Hlc*5^T, S-ao»S*>«*:^MSfT^Tfe«t^CD 

[0 0 6 8] 

xtitftnxg&mxm b €f *am Ls*?M^i^i*rs c 
tiaoty-f XflE»SrW6]UTi^©-e, y-rx^Eh 
so ;b#<z) £ -5 <ffi^ y -r xa#*«ia]S«^tr d 
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£\t'PU< gtffrZM . got !§£*§■=> 

[0 0 6 9] J;* £. /-fX«T« 
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[0 3] #*W©H«fflS#ft©-£Ett«SjpT:/D 

[04] (a) - (j) »i. *58WO««ffll!»ffiK: 
J; -p T PQ ft x - ? ifi ® a S ft * -09 £ 5K T 0 T * * . 
[^©i«W] 

10 #7-iiflfel?£xX7-A 

1 2 iB&AfigS 

io i"4 mmmmmm 

1 6 w&m^gg 

is fi • om&aa 

20 y-r x»»jH«Maw 

2 2 h^-^ • wMta^/-- 
2 6 ¥»ft:iaa» 

2 8 X y * • / -f XgffijS»«ltlJfi 

3 0 Xyv&ttJSJ 
3 2 / -f XffittS^fttft*tt 

34 m xtf&mifttm 

20 3 6 m x* h )imm ftismM& 

3 8 y-r x=e vmu^mnu 

4 0 /-r: 

4 2 tUftHftftJFtt 
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^2 0 0 1 - 2 8 5 6 4 0 
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Go= A 1 eg x Wo 



Go 
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Gi = G o x M 
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